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(54) Resin fi.m laminated metal sheet for can and method for fabricating the s 

(57) The present invention relates to a resin film 
laminated metal sheet for can, in which both faces of the 
metal sheet have resin film laminated layers, and a sur- 
face free energy 7s of a face of the resin film is 10 
dyn/cm or more to less than 30 dyn/cm, the face becom- 
ing an inside of can after can-making and being con- 
tacted with stuffed food contents. As the resin film, 
applicable is a polypropylene film or a propylene ethyl- 
ene based random copolymer film of polypropylene 
being a main component. Further, a resin film of polyes- 
ter being a main component and containing a wax com- 
ponent of 0.1 to 20% is used in a resin film to be an 
inside of can after can-making. The resin film laminated 
metal sheet for can according to the invention has excel- 
lent formability and adhesion while can-making and 
superior taking-out property of stuffed food contents. 
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Description 

BACKGROUND OF THE INVENTION 

5 1 . Field of the Invention 

[0001] The present invention relates to a resin film laminated metal sheet to be mainly used to drums and caps of 
food stuffed cans, in particular a resin film laminated metal sheet for can, which has excellent formability and adhesion 
while can-making and superior taking-out property of stuffed food contents, and to a method for fabricating the same. 

w 

2. Description of Related Art 

[0002] Conventionally, coatings have been carried out on metal sheets such as tin free steel (TFS) or aluminum as 
blank materials for can to be used to food stuffed cans. The coating technique was involved with many problems of 

is being complicated in a baking procedure, taking much treating time, or exhausting much solvent. Therefore, instead of 
coating, a lot of methods have been proposed for laminating a thermoplastic resin film to heated metal sheets. 
[0003] The object of these methods is to improve formability and adhesion of resin film laminated metal sheets, 
mainly ® by applying a resin film having a polar group such as a polyester resin (for example Japanese Patent Laid 
Open No. 63-236640) or © by carrying out a treatment such as corona discharge on a surface of resin film so as to 

20 increase a surface free energy 7s of resin film (for example, Japanese Patent Laid Open No. 5-200961). In particular, 
Japanese Patent Laid Open No. 5-200961 discloses that the ys of resin film should be specified in a range of 38 to 54 
dyn/cm for securing adhesion after forming polyethylene film laminated metal sheets. 

[0004] On the other hand, there is a problem that if such a resin film laminated metal sheet is applied to food stuffed 
cans, when removing fully stuffed food contents from the can, it is difficult to take out them because they are firmly stuck 
25 to an inside of the can. This problem weakens consumers' purchasing desires, and a resolution of the problem is seri- 
ously important, however up to now no investigation has been ever performed. 

SUMMARY OF THE INVENTION 

30 [0005] It is accordingly an object of the invention to provide a resin film laminated metal sheet for can, which is 
excellent in formability and adhesion while can-making and in taking-out property of stuffed food contents, and a 
method for fabricating the same. 

[0006] This object can be accomplished by such a resin film laminated metal sheet for can, in which both faces of 
the metal sheet have resin film laminated layers, and a surface free energy 7s of a face of the resin film is 1 0 dyn/cm or 
35 more to less than 30 dyn/cm, the face becoming an inside of can after can-making and being contacted with stuffed food 
contents. 

[0007] As the resin film, available is, for example, a polypropylene film or a propylene ethylene based random copol- 
ymer film of polypropylene being a main component. 

[0008] It is more effective to use a resin film of polyester being a main component and contain a wax component of 

40 0.1 to 2.0 % in the resin film which will be an inside of can after can-making. 

[0009] The resin film laminated metal sheet for can having such a resin film may be fabricated by a method com- 
prising a step of laminating a resin film composed of a polypropylene film or a propylene ethylene based random copol- 
ymer film of polypropylene being a main component on the surface of the metal sheet which will become an inside of 
can after can-making, wherein the temperature of the metal sheet is above the melting point of the resin film after pass- 

45 ing laminating rolls; otherwise by another method comprising a step of laminating a resin film of polyester being a main 
component on the surface of the metal sheet, wherein the temperature of the face of the resin film to be adhered to the 
metal sheet is above the melting point of the resin film between 1 and 20 msec. 

BRIEF DESCRIPTION OF THE DRAWINGS 

50 

[0010] 

Figs. 1 A and 1 B are cross sectional views of the resin film laminated metal sheet of the invention; 
Fig. 2 is a view showing one example of resin film laminating apparatus for metal sheet; and 
55 Fig. 3 is a view showing another example of resin film laminating apparatus for metal sheet. 
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HFTAILED DE^ RIPTIQN OF THE INVENTION 



.ent in taking-out property ^f^^^ resjn fj|m to be used to a resin film laminated metal sheet receives 
mn?«rTuI?^sra1oL face S2 contacting the metal sheet shown in Fig. 1 A, for example, a resin film having 

■IptilEllllilfi 

™ y ne h w"com P onent, both of an organic and an inorganic lubricants are avai.ab.e, 
ctnt such as fetty acid ester is desirable, and among them, more preferable is a carnauba wax [a ma.n component ,s 
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._ *u ,i«.,c rnmoonents composed of aliphtic material and alcohol are con- 
CH 3 (CH 2 ) 24 COO(CH 2 ) 29 CH 3 and the ^^S^^^S ^ ester These wax components are easily 
, tained] which is one of vegetable waxes and a ^ tneir molecular structure . The polyester film con- 

added to the resin film of polyester being a ma n ^^^^ of a pred etermined amount with polyester and 
taining the wax component is produced by mixing the wax component p 

passing through an ordinary film forming method. recejves a severe 

[0025] When aiming at an application of the ^presen res.n Urn J^^J^ orjented polyester film where 
forming, it is preferable that the resin Mm of J*^J^K^^ * a solid high resolution NMR is 150 msec 
a relaxation time T1 p of benzene ^^^^S^^hhJL film in characteristics such as tensile 
or more. Because the biax,al oriented Aim "^^^^pemeablllty and others. Herein, the relaxation time 

o strength, tearing strength, impact strength^team ' P^^^^ increased, the restraint force of non crystal 
T1 p shows molecular maneuverability, and if ^'^^^^ parts can be controlled while can-making. That 
parts in the resin film is increased. Thereby, ^^f^^^^^SSq for crystallization is controlled. If the 
is, the maneuverability of the non crystal parts effects can be exhibited, and even 

relaxation time T1 p is set to be 150 msec or mo e the above mentioned e ^ ^ 

, 5 if a severe forming is performed after ^^'^^^^ a high temperature preheating method and 
[0026] Asawayforexceedingtherelaxat.ontimeTI pabo^ ^ ^ resin fj|m js prQ . 

a high temperature orienting method are of resin, a catalyst, an amount of 

duced. Otherwise, this is enabled by rationa Tne pleating temperature of the longitu- 

diethylene glycol, orienting c ° nd * on ^ more' preferably 100 °C or higher, and stiH 

20 ™X2!XZ » ~ 105 =C or higher, more preferably 1 10 -C 

Z dicarboxylic acid, applicable is terephtha.ic acid, ^S^^SSTZ a gTyco" there are enumerated eth- 
ponent are improved up to the level durable ^T™*^™^ ^ J^, to the invention, no limitation Is 

^rn^rr^^^ 

-prr"^^^ 
SrreSrr^^^^ 

- ^--eep^tome^m.^^ 

mm or propylene ethylene based random copoNmer ™££%?£Z£Ji of me metel she et alter paeaing lami- 
the metel ahee. »hieh will be an "*> film. Thereby, when laminating, the 

a -:r m Xo^^^ 

nenB seeunng the formabllity of the ream Him ""^J*"™^ |amlnalln9 rolls , s , ,„ 5 aeoonda. Being leaa 
(0032] Then, it ia desirable that a time until '^^^^^^ mi , while exoeeding 5 seconds, 
» than 1 seeond, ainoe a wetting time ia short, ^^~ n ^ ^ Editions, if the temperature 
reorva«aa«ono,mefilma^noeae«erpaa ^^^^TweOingonthemeUleu-^ismedemore 

::rrdr^,s 

^rreTeS^rrnC having a potar group in me tape adhehng me meta, ahee,, the 
Eaton ehould be earded out under the aeme conditions aa mentiohed above. 
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,00*, O^erhana.^ar^ 

i, is necessary that the temperature of *a toe erf to™-* ^TnTsufficient for the resin mm to adhere the metal 

rear^^r^s" 

adhering the metal sheet is lost. lamin ation at a high speed, a cooling is also effective during 



adhesion method. 
Example 1 



rooaTl A steel sheet of 0 18 mm thickness and 977 mm width having passed through cold rolling, annealing and 

after forming 3) by the following methods. 

1) Taking-out property of stuffed food contents 

o evaluated as follows, 
the like. 

J5 

2) Formability 

©• No injury exists in the film after forming, and no whiting is recognized therein. 

O ■ The forming is possible, but the whiting is recognized. 

Xi The cup is broken at the barrel, and the forming is impossible. 

55 

3) Adhesion after forming 

[0043] From the barrel of the cup formed in the above 2), samples (1 5 mm width and 120 mm length) were cut out 
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sion after forming was evaluated as follows. 

5 

<§>• 0.15 kg/15 mm or more 

Q: 0.10 kg/15 mm or more to less than 0.15 kg/15 mm 
X: Less than 0.1 0 kg/1 5 mm 
,o [0044] As shown in Table 1 . The inventive examples are all excellent, whi.e the comparative examples are inferior 
in the taking-out property of stuffed food contents. 
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Example 2 



t.0045] The resin film laminating apparatus for metal sheet shown in Fig. 3 was used in which the same chrome 
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■msmmmm 

„ ™Z ' n Aspect to the thus produced resin film .aminated metal sheets, the taking-out property o< stuffed food 

Sal scanning Snmeter (DSC-2 made by Perkin-Eimar .no.) under ^ conditions where samples were heated to 
300 °C at a nitrogen flowing amount of 20 ml/min and at a heating rate of 10 C/m.n. 
)5 [0048] The degree of crystallization of the resin film was measured as follows. 

4) Degree of crystallization of the resin film after lamination 



X = [ {(1/dam) - (1/d} / {(1/dam) - (1/dc)} ] x 100 



25 [0050] Herein, 



Degree (%) of crystallization of the film 

Density (0.860 g/cc) of completely amorphous polypropylene resin 
Density (0.938 g/cc) of completely crystallized polypropylene resin 
Density (g/cc) of the resin film after lamination 



[0051] The density gradient method was carried out by the density gradient pipe of JIS K 71 12 as follows, 
n The density gradient pipe is made using a high density and a low density solutions. 

I The rSn beteen' the depth of water of the density gradient pipe and the dens.ty ,s measured us,ng a float 
^l^sftyofthe sample is ca.cu.ated from the re.ation between the depth of water of the density gradient pipe 



and the density. 



r00521 As shown in Table 2, the inventive examples show that the degrees of crystallization of the resin f.l.r .are .all 
°C and more excellent formability and adhesion may be obtained. 

roo531 On the other hand, the degrees of crystallization of the films of the comparative examples 1 , 3, 4 are 70 £ or 
Sand the LrmX and the adhesion are inferior. In the comparative example 2 where PET was used to the face 
to be an inside of can after can-making, the taking-out property is poor. 
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. ^ • ch^Pt heatina apparatus 2, and the laminating rolls 3 lami- 

the same method in Example 1 were heated .n the metal ^^SS^n-di and laminated the resin film 4b 
. nated the film 4a on the face of the steel sheets to be an .ns.de o after ca n ™ 9 of can after 

on the face of them to be an outside of can aner can-makm^ At tha ^^^^ wax was used . Table 3 
can-making, the resin film 4b on the outs.de of can rolls 3 were internal cooling 

^ Withrespecttothethusprodu^ 

forming were evaluated in the same ways as Example 1. The taking our prope 
w uated in the following 3 steps more in detail than Example 1 - 

<§>: The taking-out is easy, and no stuck food remains in the inside of the cup^ ^ ^ 

O : The taking-out is hard only by shaking by hands, but stuck food can be taken out oy a p 

food stuck to the inside of the cup are left. the |jke Much 

, 5 X- The taking-out is hard only by shaking by hands, and stuck food can be taken by p 
food is left in the inside of the cup after taking out. 



[0056] 

follows. 



20 

5) Relaxation time T1 p of polyester 

[0057] Formeasuringso,idNMR,us^ 

tory Co., Ltd., a solid amplifier made by the same, MAS centre flarNMQ ^MU^a 13 £ nucleus was practiC ed. The 

25 thesame.ThemeasurementofT1p(^ 

measuring conditions were temperature .of 2*5 ■ C « * °' frespectively MAS (rotation of magic angle) method 
resonant frequencies of 1 H, 13 C being 270.2 MHz and ^■ 9 .^"^ B PjJ^^^J^ was 3 .5 to 3.7 kHz. The con- 
was employed for canceling influences of anisotropy ° ? e ™ a ' S ?^ field of 62.5 kHz. The 
ditions of pulse series were 90° for 1 H, pulse width of 4 usee the strength of rockmg ^ tjmes 

30 contacting time of CP (cross polarization) for shifting the polanzat on ol -H to C was 1. ^msec ^ ^ 

x, 0.001 , 0.5, 0.7, 1 .3, 7, 10, 20, 30, 40, 50 ^^^^^^^L * ** 

K peak Jength measured for each of the holding times is plotted in a scale of sem.-loganthm. 

I(t) = S(Ai) exp (-tm p i) 
40 Ai: Percentage of components with respect to T1 p i 

r00591 Herein analyses were made by the 2 components (T1 p 1 : Non-crystal component, T1 p 2: Crystal compo- 
S and the SowS'equation was used so as to obtain the value by a .east square method. 



= fa1 • exp(-t/T1 p 1) + fa2 • exp(-t/T1 p 2) 



Kt) 

fa1 • Percentage of components with respect to T1 p 1 
fa2: Percentage of components with respect to T1 p 2 



herein, T1 p 2 is used for T1 p 1 . 

6) Melting point of polyester 

Ato „ 8 ^ 9 po^s»r,m e m.»,n 9 pc M »^nea SU ^«ah^r M .o.,0^ m ^^sam.dH- 
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ferential scanning calorimeter as described above. 
7) Impact resistance 



a o\ for the evaluation of the formability, those were filled with 



evaluated as follows. 

io ©: Less than 0.01 mA 

O: 0.01 mA or more to less than 0.1 mA 
0.1 mA or more 



and the comparative examples 4 and 5 are inferior in the formability. 



11 



EP 1 086 808 A2 



i 



I 
I 



5 a s 



gigs a a hs i as S3 ! 



Sssss 



S 5 



§ S 



1 1 



5sa 



a a 



I 



•I 



I 5 



SSSSK 



ff 
» I 



! 



11! 1 



I, 

i! 

i 



i E 



Sii 



E E ! 



E E I 



lis i 

Hi il 



3 5 



12 



EP 1 086 808 A2 



becoming an inside of can after can-making and being contacted with stuffed food contents. 
5 air. 

3 The resin fi.m .aminated meta. sheet for can according to Cairn 1 or 2, wherein the ys of a face of the resin fi.m to 
be adhered to said metal sheet is smaller than the 7s of said metal sheet. 

5 The resin fiim .aminated meta. sheet for can according to any of Cairns 1 to 4, wherein the resin film has an adher- 
ent layer containing a polar group in a side contracting said metal sheet. 

modified with maleic acid anhydride. 
2 o 7. The resin fiim laminated meta. sheet according to any of Cairns 1 to 6, wherein a degree of crystallization of the 
laminated resin film is less than 70%. 
8. The resin film .aminated meta. sheet according to any of Cairns 1 to 7, wherein a main component of the resin fi.m 
to be on an outside of can after can-making is polyester. 
" 9 A resin fi.m .aminated meta. sheet, wherein the resin film has a main component of po.yester, and said resin fi.m to 
be on an inside of can after can-making contains a wax of 0.1 to 2.0 /„. 
1 0. The resin film laminated metal sheet according to Cairn 9, wherein carnauba wax or stearic acid ester is contained 
30 as the wax component. 

H. The resin fi.m .aminated meta. sheet according to Cairn 9 £E5 
component is a biaxial oriented polyester film where a relaxation time T1 p of benzene ring caroon o 
tion measured by a solid high resolution NMR is 150 msec or more. 

melting point of the resin film. 
- 30)°C or higher. 

45 14. The method according to claim 12 or 13, wherein the surface of a meta. sheet to be an outside of can after can- 
making is laminated with a resin film of polyester being a mam component. 

Km to contact the metal sheet is above the melting point of the resin film between 1 and 20 msec. 



55 
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FIG. 1A 

INSIDE 

FILM 
METAL SHEET 



FIG. IB 



FILM 
METAL SHEET 




OUTSIDE 




14 



EP 1 086 808 A2 



FIG. 2 
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FIG. 3 




